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FRQVLVWHQWRYHU WKHSDVWVHYHUDO\HDUV%XW
GRHVWKHDPRXQWRIZDWHUXVHGLQRXUUHJLRQ
YDU\DFFRUGLQJWRWKHW\SHRIODQGXVHWLPH
RI \HDU RU FKDUDFWHULVWLFV RI WKH XVHU" ,I
IRU H[DPSOH HDFK KRXVHKROG FRQVXPHV
RQ DYHUDJH  JDOORQV LQ WKH 3RUWODQG
PHWURSROLWDQUHJLRQWKHQDUHWKHUHSDWWHUQV
RIZDWHUXVHDFFRUGLQJWRQHLJKERUKRRG"2U
GRHVWKHSUHVHQFHRIGLIIHUHQWODQGXVHVLQ
DQHLJKERUKRRGDIIHFWWKHDPRXQWRIZDWHU
XVHG"+RZDERXW WKH WLPHRI \HDU RU WKH
VL]HRIWKHKRXVHKROG"'RHVZHDOWKPDWWHU
LQZDWHUXVH"
)LJXUH  GHVFULEHV WKH DYHUDJH
FRQVXPSWLRQ SHU GD\ LQ  XVLQJ 86
&HQVXV EORFN JURXSV %\ H[DPLQLQJ WKH
VSDWLDO SDWWHUQV LW VHHPV WKDW ODQG XVH
PD\ LQÀXHQFH WKH WRWDO DPRXQW RI ZDWHU
XVH)RUH[DPSOHDUHDVZLWKJUHDWHUZDWHU
FRQVXPSWLRQGDUNHUFRORUVRIWHQFRUUHODWH
ZLWK WKH LQFUHDVHG ZDWHU GHPDQG IRU
FRPPHUFLDO RU LQGXVWULDO SURFHVVHV ZKLOH
DUHDV ZLWK SULPDULO\ UHVLGHQWLDO ODQG XVH
WHQG WR KDYH ORZHU WRWDO ZDWHU XVH UDWHV
OLJKWHUFRORUV
:KLOH LQGXVWULDO DQG FRPPHUFLDO ODQG
XVHV DFFRXQWV IRU D SRUWLRQ RI 3RUWODQG
ZDWHUPHWDEROLVP UHVLGHQWLDO XVH DFFRXQW
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6RXUFH 3RUWODQG :DWHU %XUHDX
86 &HQVXV
:DWHU 'LVWULFWV DQG 6RXUFH
*RUGRQ &UHHN6DQG\
$OGHU &UHHN
%XOO 5XQ 5HWDLO
%XOO 5XQ :KROHVDOH
%XOO 5XQ&ODFNDPDV
%XOO 5XQ7UDVN7XDODWLQ
&ODFNDPDV
&ODFNDPDV*URXQGZDWHU
*URXQGZDWHU
7UDVN7XDODWLQ
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0HWURVFDSH 3DJH
IRU RYHU RI WRWDOZDWHU XVH:LWK
WKH PDMRULW\ RI ZDWHU EHLQJ XVHG IRU
EDWKLQJ ZDVKLQJ FORWKHV GLVKHV
FDUVODQGVFDSLQJDQGRWKHUKRXVHKROG
DFWLYLWLHVDFORVHUORRNSURYLGHVLQVLJKW
DERXW WKH YDULDELOLW\ DFFRUGLQJ WR
JHRJUDSKLF UHJLRQDQG WLPHRI\HDU DV
ZHOO DV E\ KRXVHKROG FKDUDFWHULVWLFV
RI XVHUV &RQVLGHU )LJXUH  ZKLFK
LOOXVWUDWHV DYHUDJH UHVLGHQWLDO ZDWHU
XVHSHUGD\LQZLWKLQWKH3RUWODQG
:DWHU 'LVWULFW :KLOH HYHU\ TXDGUDQW
LQWKHFLW\KDVUHVLGHQFHVXVLQJJUHDWHU
WKDQJDOORQVRIZDWHUSHUGD\ WKH
PDMRULW\ RI 3RUWODQGHUV VHHP WR EH
XVLQJEHWZHHQDQGJDOORQVRI
ZDWHUSHUGD\
:LWK WKH ZDUPHU DQG ORQJHU GD\V
RI VXPPHU XSRQ XV DQG WKLV EHLQJ
WKH 6XPPHU LVVXH RI 0HWURVFDSH
ZH H[DPLQH ZKHWKHU ZDWHU XVH YDULHV
VHDVRQDOO\ :LWK WKH DEXQGDQFH RI
SUHFLSLWDWLRQ $.$ ³OLTXLG VXQVKLQH´
RQH FRXOG VXUPLVH WKDW WKH DPRXQW RI
ZDWHUXVHLQZLQWHU'HFHPEHU-DQXDU\
)HEUXDU\ ZRXOG EH VXEVWDQWLDOO\ OHVV
WKDQ VXPPHU PRQWKV -XO\ $XJXVW
DQG 6HSWHPEHU )LJXUHV  DQG 
VKRZ WKDW VXPPHU ZDWHU XVH DPRQJ
UHVLGHQFHVLQWKH&LW\RI3RUWODQGGXULQJ
LVRQDYHUDJHWKUHHWLPHVJUHDWHU
LQWKHVXPPHUWKDQLQZLQWHU+RZHYHU
ZKLOH WKHPDMRULW\RI UHVLGHQWLDOZDWHU
XVHLVJUHDWHULQWKHVXPPHU)LJXUH
VXJJHVWVWKDWDIHZEORFNJURXSVXVHD
JUHDWHU DPRXQW RIZDWHU LQ WKHZLQWHU
WKDQLQWKHVXPPHUVXPPHUXVHPLQXV
ZLQWHUXVHLQ,QGHHGZDWHUXVH
DOVRYDULHVE\VHDVRQ
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6RXUFH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:DWHUOLQHV
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,
'RHV WKH DPRXQW RI ZDWHU XVHG ZLWKLQ VLQJOH
IDPLO\ KRXVHKROGV YDU\ DFFRUGLQJ WR KRXVHKROG
FKDUDFWHULVWLFV"'RHVKRXVHKROGVL]HIRUH[DPSOH
LQÀXHQFH WKH DPRXQW RI ZDWHU XVHG" )LJXUH 
LOOXVWUDWHVWKHUHODWLRQVKLSEHWZHHQWKHWRWDODPRXQW
RIZDWHUFRQVXPHGSHUGD\LQDQGWKHDYHUDJH
QXPEHU RI SHRSOH SHU KRXVHKROG LQ WKH FHQVXV
EORFN7KHGDUNHUFRORUVVXJJHVWWKDWHDFKSHUVRQLQ
WKHKRXVHKROGXVHVPRUHZDWHUWKDQGRLQGLYLGXDOV
ORFDWHGLQOLJKWHUFRORUHGDUHDV:KLOHWKHVHPDSV
PD\ QRW SURYLGH FRQFOXVLYH HYLGHQFH WKDW ODUJHU
KRXVHKROGVFRQVXPHPRUHZDWHU WKH\GRVXJJHVW
WKDW W\SHRIZDWHUXVHPD\YDU\ DFFRUGLQJ WR WKH
ORFDWLRQRIWKHKRXVHKROG)RUH[DPSOHWKHUHLVD
JUHDWHUSUREDELOLW\WKDW\RXXVHPRUHZDWHULI\RX
OLYHLQWKHVRXWKZHVWKLOOVWKDQGR\RXU³FORVHLQ´
VRXWKHDVWQHLJKERUV
,ILWLVWUXHWKDWKRZWKHZDWHULVEHLQJXVHGDPRQJ
UHVLGHQWLDO KRXVHKROGV GHWHUPLQHV WKH DPRXQW RI
ZDWHU XVH WKHQ SHUKDSV WKH DPRXQW RI \DUG DUHD
KHOSVH[SODLQSDWWHUQVRIXVH)LJXUHLOOXVWUDWHV
WKHUHODWLRQVKLSEHWZHHQDYHUDJH\DUGDUHDZLWKLQ
HDFK EORFN JURXS DQG WRWDOZDWHU XVH LQ VRPH RI
3RUWODQG¶VUHVLGHQWLDODUHDV7KHGDUNHUDUHDVRQWKH
PDSVXJJHVWWKDWKRXVHKROGVDUHXVLQJPRUHZDWHU
SHU VTXDUH IRRW RI \DUG \DUG ZDWHULQJ LQWHQVLW\
DUHDWKDQDUHKRXVHKROGVGHSLFWHGLQOLJKWHUFRORUV
)RUH[DPSOHWKHGDUNHVWDUHDVLQ1RUWKHDVWQRUWK
RI6DQG\%OYGVHHPWREHXVLQJDORWPRUHZDWHU
SHU VTXDUH IRRW RI RXWGRRU \DUG VSDFH WKDQ DUH
KRXVHKROGVORFDWHG³FORVHLQ´VRXWKHDVW
6LQFH PRQH\ SOD\V VXFK DQ LPSRUWDQW SDUW RI
RXU FRQVXPSWLRQSDWWHUQVZHZHUH FXULRXV LI WKH
DYHUDJHLQFRPHSHUEORFNJURXSKDGDQ\DVVRFLDWLRQ
ZLWK WKH DPRXQW RI ZDWHU FRQVXPHG )LJXUH 
GHVFULEHVWKHUHODWLRQVKLSEHWZHHQPHGLDQLQFRPH
RIWKHEORFNJURXSDQGGDLO\ZDWHUXVHIRUUHVLGHQFHV
LQWKH3RUWODQG:DWHU'LVWULFW,QWKLVH[DPSOHWKH
GDUNHUDUHDVVXJJHVW WKDWZDWHUXVHSOD\VD ODUJHU
SURSRUWLRQRIH[SHQGLWXUHRIWKHKRXVHKROGZKLOH
OLJKWHUDUHDVGHVFULEHUHJLRQVZLWKH[SHQGLWXUHRQ
ZDWHU DV D VPDOOHU SURSRUWLRQ RI LQFRPH :KLOH
WKLV UHVXOWPD\ EH VLPSO\ LOOXVWUDWLQJ WKH LQFRPH
GLIIHUHQFHV DFURVV WKH FLW\ ZKHQ ZH MX[WDSRVH
)LJXUH  RXWGRRU ZDWHU XVH ZLWK WKLV LQFRPH
PDSZHPD\ZRQGHULIFHUWDLQW\SHVRIZDWHUXVH
HJRXWGRRUODQGVFDSLQJPLJKWEHOHVVGHSHQGHQW
RQLQFRPHDQGPRUHRQQHLJKERUKRRGRUFXOWXUDO
QRUPV
:K\ LV LW WKDW WKHVH SDWWHUQV RIZDWHU XVH YDU\
VR PXFK" 'R FXOWXUDO QRUPV RI ODQGVFDSLQJ DQG
SURSHUW\FDUHGLIIHUIURPRQHSDUWRIWKHPHWURVFDSH
WRDQRWKHU"$UHWKHUHRWKHUKRXVHKROGRUODQGXVH
FKDUDFWHULVWLFV WKDW FDQ KHOS H[SODLQ ZDWHU XVH
SDWWHUQVLQRXUUHJLRQ"7KHVHTXHVWLRQVDUHFHQWUDO
WRWKHLVVXHRIKRZZDWHULVEURXJKWLQWRRXUV\VWHP
DQGZKDWKDSSHQVRQFHLWLVDYDLODEOHWRXV
2XWSXWV:KHUH'RHV,W*R"
%ULQJLQJRXUDWWHQWLRQDZD\IURPWKHFLW\RI3RUWODQGWRDQRWKHUSDUWRIWKHPHWURVFDSHZHEHJLQWRVHHKRZZDWHURQFHXVHGLVWDNHQDZD\IURPRXUKRXVHKROGV)LJXUH]RRPVLQRQDUDSLGO\JURZLQJSDUWRI
&ODUN&RXQW\MXVWLQVLGH,7KHDUHDDQGORFDWLRQRIGHYHORSPHQWDIIHFW
KRZZDWHULVGLVSRVHG6RPHRIRXUKRPHVPRVWOLNHO\WKRVHEXLOWDIWHU
KDYHERWKFRPPXQLW\ZDWHUDQGVHZHUFRQQHFWLRQVZKLOHRWKHUVEXLOWEHIRUH
PD\KDYHQHLWKHUUHO\LQJRQZHOOZDWHUDQGVHSWLFWDQNV
5HJDUGOHVV RI RXU H[DFW FRQQHFWLRQV WR WKH PHWURVFDSH DQG KRZ ZH
H[SHULHQFH WKHPRYHPHQW RIZDWHU WKURXJK RXU UHJLRQZH VKDUHPXFK RI
WKH VDPHSUHFLRXV UHVRXUFH2XUZDWHUPD\ FRPH IURPJURXQGRU VXUIDFH
VRXUFHVIURPIDUDZD\RUQHDUE\EXWDIWHUZHXVHLWWKHVDPHZDWHUZLOO¿QG
LWVZD\EDFNWRXV<RXUGULQNLQJZDWHUZDVRQFHVRPHRQHHOVH¶VDQGVRRQ
LWZLOOEHWKHLUVDJDLQ
(YHQWXDOO\DOOWKLQJVPHUJHLQWRRQHWRSDUDSKUDVH1RUPDQ0DFOHDQ$QG
DULYHUUXQVWKURXJKLW:HDUHKDXQWHGE\ZDWHUV0
<HDU %XLOW
1R 'DWD
%HIRUH 
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
 WR 
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)LJXUH
9LYHN6KDQGDVLVDQDVVLVWDQWSURIHVVRULQWKH7RKDG$7RXODQ
6FKRRORI8UEDQ6WXGLHVDQG3ODQQLQJDW3RUWODQG6WDWH8QLYHUVLW\
+LVWHDFKLQJDQGUHVHDUFKLQWHUHVWVLQFOXGHHQYLURQPHQWDOSROLF\
JHRJUDSKLFLQIRUPDWLRQV\VWHPVQDWXUDOUHVRXUFHPDQDJHPHQW
SDUWLFLSDWRU\SODQQLQJDQGXUEDQHFRORJ\
$OWRQ6WUDXEKDVDPDVWHUVGHJUHHIURP2[IRUG8QLYHUVLW\LQ
HQYLURQPHQWDOPDQDJHPHQWDQGLVFXUUHQWO\D3K'VWXGHQWLQ
HQYLURQPHQWDOVFLHQFHVDQGDQLQVWUXFWRULQ8QLYHUVLW\6WXGLHVDW
3RUWODQG6WDWH
